


Chrome-moly steels speed 
production and lower costs 


A manufacturer of speed reduction gear pinions is 
taking advantage of two of the outstanding advan- 
tages of Chromium-Molybdenum (4140) steel — 
uniform hardening in heavy section, and excellent 
machinability at intermediate hardnesses. 

Pinion and shaft are machined integral from a 4140 
round oil quenched and tempered to about 150,000 
p.s.i. tensile and 300 B.H.N. 


CLIMAX FURNISHES AUTHORITATIVE 


Uniformity in hardness of the heat treated bar 
assures adequate strength in the shaft even though 
its diameter is only about half that of the pinion. 
This integral construction eliminates an assembly 
operation and makes for better performance. 

Our booklet, “Molybdenum in Steel,” contains help- 
ful data on Molybdenum steels. It will be sent without 
charge to interested students and graduates. 


ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 


MOLYBDIC OXIDE—BRIQUETTED OR CANNED © FERROMOLYBDENUM © CALCIUM MOLYBDATE 
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The Sapjap Calls It Heaven 





He sits ali day, drilling the beautiful wood. He has lots of time. 
Holes won’t be spaced right, but he doesn’t care. He thinks it’s cham- 
pagne—the sap. 


How different his neighbor below. It has work to do—fast, ac- 
curate, continuous work. 10,800 holes per hour, 14,400 pistons per 
day. No time to adjust or fuss with bearings. 









i 
America Demands Speed .. . 

, and gets it in this 9-spindle Bradford Drilling Machine. 92 New 

‘ | Departure ball bearings support its rapid fire spindles and other vital 

; parts. 92 positions where accuracy and rigidity are permanently 
assured, It’s no Sapjap. 

4 . . » Engineers Only: A special bearing requires extra tooling and different 

. machine set-ups—delays the delivery of many standard bearings. To speed war 
production, consult a New Departure engineer as to availability of bearing types 

: and sizes. Do this when your design is still “on the board.” New Departure, 

E Division of General Motors, Bristol, Conn. Detroit, Chicago, San Francisco. 
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PREVENTING "TOOTH DECAY” THE MODERN WAY 





SW NOON Fis 


ERE this hottest flame known to man 
is giving gear teeth a protective 
‘“face.’’ The wearing surface of each 
tooth is readily flame hardened to an 
easily controllable depth and to any 
desired degree of hardness, yet its core 
retains its original toughness and shock- 
resistance. Gear teeth, wearing sur- 
faces, shafts, sprockets, and a multi- 
tude of shapes of any size and form 
are economically and speedily hard- 
ened this modern Airco way. 
Because of its many and varied ap- 
plications, the oxyacetylene flame has 
been drafted into service to speed de- 


fense by cleaning metal surfaces for 
quicker and long-lasting paint jobs, by 
shaping steel faster than ever before, 
by gouging out metal with astonishing 
speed and accuracy, and by welding it 
into a homogeneous, permanent unit. 

So that you may become better ac- 
quainted with the many industrial ap- 
plications of the Airco oxyacetylene 
flame, we have prepared a pictorial 
review of ‘‘Airco in the News’’. 

Write to the Airco Public Relations 
Department, Room 1656, 60 East 
42nd Street, New York, New York for 
a copy today. 
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60 EAST 42nd STREET, NEW YORK, N. Y. 
In Texas: 


Magnolia-Airco Gas Products Co. 
DISTRICT OFFICES IN PRINCIPAL CITIES 


ANYTHING AND EVERYTHING FOR GAS WELDING OR CUTTING AND ARC WELDING 
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OUR COVER THIS MONTH 


Shows a calendering operation 
in which cushion stock is applied 
to the under side of the uncured 
tire tread. This cushion aids in 
absorbing road shock, thus pro- 
tecting the tire carcass against 
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VITAMINS 
FOR VICTORY 


NUTRITION RESEARCH IS VITAL 
TO A NATION AT WAR 


By PROF. ROBERT S. HARRIS 


DEPARTMENT OF BIOLOGY AND PUBLIC HEALTH, M. L. T. 


[‘ August 1914 neither side had any suspicion that 
the solution of food problems would have a major 
influence in determining the ultimate victor. Germany 
opened her campaign in World War I confident that the 
conflict would be brief. Her high command evidently 
ignored the possibility that the struggle would be long 
and that her enemies would slowly blockade her into 
starvation and a malnutrition so severe that the morale 
and production capacity would be undermined. The 
working people lost their energy and became listless 
and despondent; they lost their respect for the laws; 
their nationalistic spirit was impaired; and the men in 
the trenches suffered a severe decline in morale. 

The problem of the Allies was just as serious. Until 
submarine warfare was controlled, Britain was on the 
brink of defeat with malnutrition an important con- 
tributing cause. It is believed by some that Germany 
was ultimately defeated mainly because she was the 
first to starve. 

In World War II food is again an important prob- 
lem. Germany has been more careful in her food prep- 
arations. She has large areas upon which to draw and 
is undoubtedly making good use of the scientific ad- 
vances in nutritional knowledge which have been made 
in the interim. For instance, Germany’s chemical lab- 
oratories can manufacture by synthesis most of the 
vitamins needed by her people and can thus try to 
avoid the deficiency diseases which ravaged the health 
and morale of her armies and war workers twenty-five 
years ago. 

Food problems loom large from the point of view 
of the United States. We entered this conflict with a 
people two-thirds of whom were ailing with nutritional 
deficiency diseases. This condition was the result of 
living on deficient diets containing large quantities of 
vitamin-depleted, refined foods, of poor food habits, 
and of poverty. Since it has been proven that these 
deficiency diseases lower the morale, cause fretfulness, 
laziness, nervousness, and distrust, it is evident that 

ood nutrition is vital to all people in a nation at war. 

he observation that “food will win the war and write 
the peace” may be an overstatement. It is certain, 
however, that the food problem is reappearing as an 
important matter which must not be neglected on the 
battle front or on the home front. 

It will come as a surprise to most readers that 


Dr. Robert Harris 
in the nutrition research laboratory 
News Service 
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M. I. T. is playing an important role on the food front. 
Both the Food Technology Laboratories and the Nutri- 
tional Biochemistry Laboratories are actively engaged 
in research related to the war and the post-war period. 
The latter group is composed of fourteen investigators 
delving into the mysteries of vitamins, minerals, fatty 
acids and proteins, and developing mixtures and rations 
for use in the present emergency. 

The Nutritional Biochemistry Laboratories consist 
of four groups of workers, each led by a scientist with a 
Ph.D. degree or about to receive his Ph.D. degree, 
united together with a common purpose and interest. 

The first team of three is working on fats and fat 
metabolism. This difficult field of research has long 
been neglected. For years it had been supposed that 
fats were of value to us solely for their bat value, and 
that it did not matter how long or unsaturated the fatty 
acids were since they all were chopped into two-carbon 
chains like so much kindling. Recently it was noted 
that we do need certain fatty acids, that man cannot live 
on a diet devoid of linoleic acid without developing a 
deficiency disease. Fats are not only a fuel source; they 
also supply chemical linkages necessary for physiologi- 
cal health. Our researches are indicating that certain 
other fatty acids have special functions which are not 
yet clearly understood, substantiating our feeling that 
there is some virtue in the chemistry of food fats after 


all. 


A second team with two poe a se is working on 


proteins. Proteins are composed of many amino acids 
combined in complicated mosaics. There are more than 
twenty-two of these amino acids, and about half of 
them must be obtained in the dietary. The value of the 
proteins of various foodstuffs is determined by the 
amount of these “essential” amino acids present. For- 
merly the relative quality of food proteins was deter- 
mined by feeding equal amounts to parallel groups of 
rats and noting the Dinstess in the growth rate. This 
is a crude method since it gives no information as to 
which amino acids are lacking in an inferior protein. 
The better method is to determine by chemical proce- 
dures the quantities of each “essential” amino acid. 
Because present chemical methods are inexact, our 
group is engaged in the extensive task of improving 
these analytical procedures as well as in estimating the 
amino acid composition of the important food proteins. 

A third team with two workers is employed on 
another flank of the nutrition front. During the past 
twenty years more progress has been made in nutrition 
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Vitamin B Merck & Co. 
than in the preceding twenty centuries. This progress 
has been largely in discovering a number of substances 
needed by the body in small amounts to accomplish big 
tasks — the vitamins. It is likely that all of the impor- 
tant vitamins have now been discovered. Though our 
knowledge of what is needed in a good diet is fairly 
complete, our information of how much of each of these 
substances we need for good nutrition is woefully 
inadequate. 

One of the most critical periods in human life is 
before birth, during the foetal stage. Less is known 
about the nutritional requirements of the pregnancy 
period than at any other period of the life span. Appro- 
priately, therefore, our group is measuring these require- 
ments, using women in a local institution as experi- 
mental subjects. The study of the thiamine require- 
ments will be completed this fall. It is planned to follow 
this with a study of the riboflavin requirements, and 
then to continue on down the list, selecting first those 
vitamins which may be of critical importance to the 
foetus and which tend to be deficient in the dietary. 

The importance of good nutrition during the critical 
gestation period was iectrated by a recent clinical 
study in Toronto. One large group ‘of women were fed 
a few extra-nutritious foods for the last four months of 
pregancy while the dietary of a second similar group 
was left undisturbed. The second group showed many 
complications and twelve per cent of the infants died. 
The first group showed few complications, none of the 
infants died, and their health was so superior that one 
could pick them out from the group. 

A fourth research team of five is werking upon 
problems in nutritional engineering. One result of this 
work has been the development of an enriched protein 
soup powder, each ounce of which contains the entire 
daily requirements of the important vitamins and min- 
erals and one-fifth the requirement of protein. Soup is 
served by adding one ounce to a cup of hot water. It 
requires no further cooking. Anyone consuming this 
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cup of soup daily will be assured of a good dietary, for 
additional foods which he may eat in caring for his 
hunger will provide the calories and protein which he 
needs. The soup was developed primarily for feeding 
impoverished children under the Federal School Lunch 
Program. This type of food supplement, since it only 
costs about two cents per serving, may be of great use- 
fulness in the feeding of populations and armies in the 
resent war. 

Two of our staff are now in Michigan in connection 
with a field study of the effects of the soup on one thou- 
sand children. A thorough medical examination of each 
child is being made by a staff of ten physicians who have 
been especially trained in the most modern clinical 
methods for the appraisal of nutritional status. After 
the soup has been fed for three months in conjunction 
with the school lunch these children will be re-examined. 
Thus it will be possible to measure the improvement 
induced by the soup supplement. Since few children 
are normal nutritionally, it is expected that consider- 
able improvement will be observed. If effective, such a 
preparation might have far-reaching possibilities, not 
only in the school lunches of children in this country, 
but of other countries where the nutrition problem is 
even more acute. Nor need its use be confined to child 
feeding; in the nourishment of distressed population 
groups, industrial workers, and armies it would prove 

a simple, inexpensive, and reliable source of the critical 
rt. which are especially scarce during periods of 
confusion and combat. 

Another mixture which intrigues the imagination 
with its possibilities for feeding the masses cheaply is 
a single mixture which contains all the food require- 
ments for a day in one to one and a half pounds, depend- 
ing upon the calorie needs. No other food must be con- 
sumed and it is taken with water, black tea, or coffee. 

This mixture is as efficient a food as present knowl- 
— will allow. It supplies the necessary compounds 


(see Table I) in liberal (Continued on page 40) 
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Young Guayule plants being cultivated 
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THE TEMPERAMENTAL GUAYULE PLANT 
—QONE SOLUTION TO A VITAL PROBLEM 


By ALAN S. MICHAELS °44 


OR one of the few times in her history, America is 

beginning to feel the pangs of hunger — hunger for 
vital raw materials. With the din of “Rubber Short- 
age”’ echoing in our ears, we begin a search — a desper- 
ate search — for another something that will ‘‘stretch, 
bounce, and take an all-around beating.” 

The chemist looks at rubber as an agglomeration of 
tangled, long-chain molecules which may be aligned by 
force, but return to their original state when the force 
is removed. Then he goes to work looking for other 
compounds with similar characteristics. His cheapest 
raw materials are coal and petroleum, and in them he 
finds acetylene and butadiene, basic compounds for 

ossible syntheses. With these and other substances he 
builds long-chain molecular compounds with rubber- 
like properties, some being superior to the natural 
material in many ways, though inferior in others. 

The rubber manufacturer says, “Look at_ those 
mountains of worn-out tires standing around useless in 
junk yards. Why not pool them all, and reclaim as much 
rubber from them as is economically possible?” And 
today rubber reclamation is a most important and vital 
activity. 

Finally, the botanist puts his hand to his chin and 
suggests, ‘Hold on for a moment — the rubber tree, or 
Hevea, is not the only botanical source of rubber in 
nature. Many other plants contain a fairly large per- 
centage of rubber. Why not try to see if cultivation of 
these other sources is feasible?” 

The botanist may seem a far cry from automobiles 
and tanks and aeroplanes, but he is quite significant — 
and what is more, today he is on the right track. Syn- 
thesis and reclamation both add materially to our sup- 
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ply of rubber. But why not let nature do part of the 
work for us? 

On the Mexican plains there grows a homely little 
shrub about three feet high. It is very gnarled, has 
small, silvery leaves, and in summer produces myriads 
of minute flowers. It is not anything you would want 
in your garden; if you found it there you would promptly 
pull it out as a weed. But to know its potentialities is 
to treat it with considerably more respect. For that 
ugly plant, in due time, might very me help to make 
the United States independent of the rest of the world 
for at least one-quarter of her rubber supply. 

The natives call it Guayule. To the botanist, it is 
Parthenium Argentatum. To starving industry, it is 
rubber. What is more, it is upwards of twenty per cent 
rubber. That means one pound of rubber for every five 

ounds of plant. Just harvest three and a quarter mil- 
ie long tons of plant, and there is the annual rubber 
consumption of the country! It is easy to process, too. 
Just grind up the bush, and wash the rubber out with 
water by flotation. But — and it is a big “but” — it is 
not as simple as all that. 3,250,000 tons of plant means 
nearly 4,000,000 acres of land, and special land, too! 
And what is more, cultivation of even a small crop is a 
kid-glove proposition. Complications arise at nearly 
every turn: sowing, transplanting, seeding, irrigation, 
harvesting, every move requires special attention. 

Guayule is a botanical problem child. “But weeds 
grow so well,” one may say. True, but only in their 
own environment, and usually where they are not 
wanted. Guayule thrives in a hot, dry climate and in 
arid soil, such as that found in northern Mexico and 
the Big Bend area of Texas. If it is too hot and dry, 
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the plant shrivels up and refuses to grow. If it is too 
humid, its roots rot away, and it dies. If it is not quite 
moist enough for that, the plant grows luxuriantly. 
bears lots of leaves and flowers — and the rubber con- 
tent drops almost to nothing. If frosts come too early, 
they may kill it; if they come too late, the rubber con- 
tent again declines. Guayule is indeed a particular 
plant: if it is too hot, or too cold, too dry or too moist, 
one may expect either no rubber, or no bush. 

In the Salinas valley of California, under the direc- 
tion of the Intercontinental Rubber Company, most of 
the research on the cultivation of Guayule has been 
undertaken. In its many years of existence the company 
has succeeded in solving many of the problems of breed- 
ing, seeding, and cultivation. Since Guayule is a self- 
pollinating plant, and produces many individual flow- 
ers, cross-breeding and separation of strains was a diffi- 
cult task, but finally was rewarded by the development 
of a plant of smaller size but of greater rubber percent- 
age than the average. Then came the problem of nurs- 
ing the seedlings. It was found that although the seeds 
sprouted and grew well enough in the test beds, when 
oe were transplanted to the field they very shortly 
died. When it was discovered that the older plants had 
a different root structure from the seedlings, appro- 

riate changes were made in the design of the nursery 

ds, and when then transplanted, the young plants 
readily took root and survived. Technical improve- 
ments were made in the spacing of plants in the field, 
in harvesting, seeding, and transplanting machinery, 
and in actual extraction of rubber from the plant. 
Experience has shown that the optimum age for har- 
vesting the plant is about four to five years from the 
time of planting. The rubber content continues to 
increase beyond this point, but not to a sufficient extent 
to warrant leaving the plant in the ground for a longer 
time. With about 1,000,000 acres planted, harvesting 


Four-year-old guayule plants ready for harvesting 


and replanting 200,000 acres a year, Guayule would 
supply about 165,000 tons of rubber per year, or about 
one quarter of the nation’s consumption. 

But the big worry today is the time element. Now 
that most of the technical complications have been sat- 
isfactorily met with, when pe where are we going to 

lant this huge crop, and when can we start to use it? 

‘our years is a long time to wait for rubber. Inter- 
continental’s experimental station in California, with 
45,000 acres, can produce about 15,000,000 pounds a 
year. This is a sizable amount, but relative to our con- 
sumption, quite small. Congress has recently passed a 
law providing facilities and space for Guayule produc- 
tion. This great project will be very shortly under way. 
If necessary, a crop can be harvested in two years’ time 
to give a fair supply of rubber. This is also a major con- 
sideration, and along with the present sources, may par- 
tially remove this national burden. 

Necessity has always been the mother of invention, 
and the truth of that statement is especially evident 
today. Even if we are not able to utilize the possibili- 
ties of Guayule at the present time, or better, if we 
may not have to find it absolutely necessary to do so, 
nevertheless, we may be assured of one thing, if nothing 
else. America will not let herself become “‘short- 
handed” again. Then again, this short-handedness may 
last beyond the duration; for with the fall of Java, 
Sumatra, and the rest of the rubber-producing Indies 
along with the destruction of the vast and invaluable 
plantations of rubber trees, there may be no rubber 
available from those sources for many years to come. 
With this fact in mind, the value of Guayule becomes 
increasingly significant. From this virtually unutilized 
possibility there may arise a new Declaration of Inde- 
pendence, a new America freed from the rest of the world 
for its supply of a material indispensable to nearly all 
of our industrial activities. 
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BROADCASTING'’S 
SUPERHIGHWAY” 
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How the“Package of Sound’ gets into your home 





HOW FM RENEWS TODAY’S OBSOLETE RADIO CHANNELS 


By L. McCANN ’27 


ASSISTANT GENERAL MANAGER STROMBERG-CARLSON 


NTIL 1941, the radio broadcasting stations in this 

country have been using the same “dirt road” 
system of highways or “‘channels” for programs set up 
twenty years ago, when KDKA started a daily sched- 
ule of broadcasting. 

In the meantime, many a railroad has rebuilt its 
roadbed again and again, with heavier rails at standard 
gauge, smoothing out curves and grades, eliminating 
tunnels, bridges and congested traffic areas so as to 
handle greater loads at higher speeds with more safety. 
And as for automobile roads, a conspicuous difference 
exists between the modern eight-lane parkway with 
grassy islands down the center, grade crossings elimi- 
nated, hills and curves flattened out and the best “State 
road” available to the car driver twenty years ago. 

Part of the reason why radio’s highway system has 
been “frozen” so long is that we have a Federal licensing 
system to tell each broadcasting station how it can 
operate. The primary reason for this licensing, of 
course, is to protect the people — the listeners who 
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have invested in a portion of the broadcasting system: 
their receiving sets. In automobiles, the owner of the 
oldest ““Model T” can still drive the most modern 
superhighway. In railroading, the railroads own the 
whole system, roadbed and rolling stock, and can take 
obsolescence in their stride with proper care as to stand- 
ardization. But in radio, the quantity and width of the 
highways available had been frozen for an extraordi- 
narily long time, as radio goes. 

In the meantime, traffic conditions on radio’s high- 
ways have gone from bad to worse and become almost 
unbearable. In the beginning, 96 channels — each 10 
kilocycles wide, with no unused “guard band” or 
traffic island between them — were set aside for broad- 
casting, from 550 to 1,500 kilocycles. This was the 
standard broadcast dial. After 12 years, this dial was 
extended to 1,600 kilocycles for three experimental high 
fidelity channels, but with one notable exception — 
WQXR New York City — these high fidelity channels 
have now been sacrificed and (Continued on page 38) 
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The effective use of protective lighting 





Westinghouse 


LIGHT V5. SABOTEURS 


INDUSTRY DRAFTS ILLUMINATION TO COMBAT 
SEDITIOUS ACTIVITIES 


By ROBERT G. CLARK 


“HITLER’S SPIES AT WORK 
IN MUNITION FACTORY” 
“JAP SABOTAGE SUSPECTED 
IN CALIFORNIA PLANT” 


“200 SHIPBUILDERS STRIKE 
AT EAST COAST PLANT” 


Haven’t you seen headlines such as these on the 
front pages of newspapers all over the country? Doesn’t 
it mats you wonder what can be done? Doesn’t it 
make you realize that no matter how great our sacrifice 
or how united our effort successful sabotage could set 
our war production months behind schedule? Europe’s 
experience with fifth columnists should be convincing 
evidence of how a nation’s defense can be weakened by 
organized sabotage working from within. 

Even before this nation was at war, the FBI investi- 
gated daily over 200 sabotage and espionage com- 
plaints. The fact that most of these complaints were 
from industrial plants engaged in defense work indi- 
cates that fifth columnists are already actively at work 
in this country. Since December 7, the FBI has taken 
into custody 5,100 alien enemy agents which is also a 
good indication of the powerful force that is work‘ng 
to undermine our security. 


How Can Industry Defend Itself? 


Unfortunately, there is no one answer to this ques- 
tion although there are many excellent solutions which 





are being widely used and recommended by the FBI 
Protective lighting is one of these effective solutions, 
and has become industry’s first line of defense. Light- 
ing alone, however, is not the complete answer to the 
problem. The following precautions should also be 
taken if the protective aiden system is to be com- 
pletely effective: 

1. Good employee training. 

2. Identification system for all employees and 
visitors. . 

3. Emergency power supply. 

4. Adequate number of guards. 
5. Well constructed, high fences. 
6. Tamper-proof telephone and alarm system. 


Principles of Protective Lighting 

1. Discourage any attempts at entry by: 

(a) Planning the lighting system so complete that 
the saboteur will conclude that detection would be cer- 
tain and that he’d better remain on the outside. 

(b) Directing glare into the eyes of the intruder to 
prevent his seeing within the property and determining 
the location of the guards. 

2. Make detection a certainty assuming entry has 
been made by: 

(a) Providing a lighting layout engineered to leave 
no flaws since a single flaw will make the entire installa- 
tion worthless as night-time protection. 


(Continued on page 46) 
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With the engineered protective floodlighting system the intruder entering the blinding glare of the system can easily 
be detected (top). He is prevented from seeing clearly by the glare (center) and the watchman behind a “screen of 


light’’ is ready for any emergency (bottom). 
35 
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FRANKLY SPEAKING .. 


LET’S MAKE DEFENSE OUR BUSINESS 


It seems remarkable to think, today, that only a 
few years ago the big problem in the United States was 
to find jobs for our manpower, thrown out of work by 
the depression. Those were the days when we were 
being taxed, rather heavily we thought, for the main- 
tenance of such projects as the alphabetical govern- 
ment bureaus CCC, WPA, PWA, AAA, and others 
which Washington was using in an effort to ease the 
economic strain. 

Today, with the sudden shift from a condition of 
excess manpower to one in which the manpower is quite 
insufficient, we are beginning to appreciate more fully 
the value of governmental = hee in the past few years, 
and especially in the interval preceding our declaration 
of war. The various job-manufacturing agencies have 
performed the triple function of keeping idle workers 
occupied until needed; giving Washington practice, so 
valuable now, in controlling complicated bureau- 
cracies; and, through expenditure of large government 
payrolls, they have expanded credit somewhat, helping 
industry to be a little better prepared for the present 
emergency. This extra expense, felt through taxes, has 
also made the war economy come a bit easier for the 
American public. Of course, many things, such as eco- 
nomic and military mobilization, more directly related 
to national defense were not generally acceptable until 
considerable time had been lost. We must now make 


this loss good. 
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M. I. T. is being affected by this problem in two 
ways: in the first place, those students who will not be 
studying here at the Institute this summer are bein 
asked to get jobs in industry, and they are being Fore 
to the limit by the school in obtaining such work. Tech 
does not parcel out jobs, though, it is the responsibility 
of each student to go after a prospect and land his own. 
In the second place, men in the advanced R.O.T.C. 
must face the probability of going into active service 
on graduation, and many others, as yet with but two 
years of training, will be called by the draft. These are 
two ways in which M. I. T. will do its share for defense. 

At present we are among the few schools carrying 
on full four year courses. We are also fortunate in hav- 
ing liberal military deferment privileges. By going 
wholeheartedly into summer employment we have the 
chance to prove that a four year course is not going to 
mean any man-hours wasted, and that, even as stu- 
dents, we intend to help make up the initial time 
advantage lost to the Axis. 

As far as military service goes, a new problem has 
arisen in drawing the line between soldiers for the army 
and workers in industry. Formerly, engineers and 
machinists were considered more valuable to Uncle Sam 
working in a munitions plant than in the army. Now 
that war is something more than “just shooting,” 
people are having difficulty realizing that just “‘man- 
power” is not quite as good as “trained manpower,” and 
that the army has a need for intelligent, trained men of 
all sorts almost as urgent as the need of industry. It is 
for this reason that many students must expect to apply 
their training and aptitudes in the army rather than in 
industry within the next few years. 
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HIS ginger ale maker is as finicky 

as a New England housewife. 
(Probably why his ginger ale is an 
Eastern best-seller.) 
“I want pipe I can see through”, 
he said, “so I know it’s clean. Pipe 
that can’t alter the flavor of my 
product any more than the glass 
bottles it is sold in. Darn it, I want 
glass pipe!” 
Glass pipe lines, made by Corning, 
are a familiar sight in food, bever- 
age, and chemical plants . . . paper 
mills, refineries, explosives factories 
. - - drug, medicine, and cosmetic 
plants . . . in short, wherever prod- 
uct purity is vital. 
Highly resistant to corrosion at- 


tack, Corning’s PYREX Piping 
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eliminates this cause of contamina- 
tion. Transparent, it keeps no secrets 
... a glance tells of flow, cleanliness, 
color, sedimentation. And freedom 
from pitting and scaling means long 
life for these pipe lines, with low 
maintenance costs. 

Important? Yes. For in today’s 
urgent program there’s no place for 
impure products, production stop- 
page, high maintenance costs, or 
wasted materials. And in many in- 
stances, glass has proved it can out- 
perform metals, do an essential job 
better and at a lower cost. 

To the engineer, this glass piping is 
important as an example of the 
many-sidedness of glass in industry 
and of Corning research in glass . . . 


tert: PYREX Pipe Lines—from 1" to 4" 
in diameter—are hung much like other types 
of piping. This picture shows the use of 
straight lengths, an ““L”’, and two “‘T’s”’. 
ABOVE: This close-up of 4’ PYREX Piping 
shows the parts used in a joint: metal flanges, 
asbestos inserts, and a gasket. 


research that takes in its stride such 
divergent tasks as the making of a 
tiny chemical-resistant glass spring, 
smaller than your thumb, or the 
casting of the world’s largest tele- 
scope mirror, a giant one-piece disc 
20 tons in weight. Today more than 
ever Corning is headquarters 
for research in glass. Indus- 
trial Division, Corning Glass 
Works, Corning, New York. 
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Research in Glass 
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“ FM — BROADCASTING’S SUPERHIGHWAY ” 


(Continued from page 33) 


broken down into ordinary channels to make room for 
more stations. 

Of course, most radios eight or more years old can- 
not tune in these additional channels between 1,500 
and 1,600 kilocycles. Several of these original channels 
were assigned exclusively to Canada; later others were 
shared with Canada, and Canada extended the dial 
one channel in the other direction: to 540 kilocycles. 

In almost no time, American broadcasters sprang 
up seeking licenses that would more than fill up the 
dial. Every school, church, newspaper, department 
store or municipality that wanted a broadcasting sta- 
tion set up its own ram clamor to obtain a license. 
The Department of Commerce set up a division, the 
Federal Radio Commission, to control this situation, 
and began licensing two or more stations to share the 
same channel. Many of these stations requested more 
and more power, and additional applicants clamored 
for space on the dial. In desperation, the Department 
of Commerce turned the problem back to Congress who 
set up a Federal Communications Commission to exam- 
ine every broadcast application to determine whether 
it was in the best public interest, convenience or neces- 
sity. Even so broadcasters occasionally have been able 
to force the hand of the Federal licensing body in the 
courts. For instance, the Commission’s engineers rec- 
ommended that forty channels be “cleared” for exclu- 
sive use of one high-powered station, but the Commis- 
sion has not been able to carry out this desirable recom- 
mendation. In the meantime, microphones, loud speak- 
ers, and chain network telephone lines have been im- 
proved to handle a bigger package of music — including 
the overtones necessary to transmit the timbre or 
quality of the music — whereas the original carbon 
microphone and receiving sets were designed princi- 
pally for speech and the bare pitch range of musical 
instruments. These broadcasting channels, crowded 
tightly together side by side on the dial, are not wide 
enough to deliver this full package of music, with its 
overtones that make speech more intelligible and music 
much more natural. Therefore, as these improvements 
were made, the broadcasting stations exceeded their 
own assigned channel and overlapped other broad- 
casting channels so that if stations using either adjacent 
channel could be heard, there was bound to be a clash 
of heterodyne whistles, cross-talk or monkey chatter 
where these programs overlapped. 

It was found necessary to space local stations in 
the same community or regional area at least five chan- 
nels apart so that, roughly, only seventeen local stations 
at most could be accommodated for large cities like New 
York and Chicago. Radio receivers had to be made 
more and more “selective” to keep this traffic tangle 
from becoming intolerable. Then, too, listeners learned 
to turn down the tone control because the low notes are 
transmitted near the middle of a station’s channel, 
while the high-pitched tones are out near the edges of 
the channel; and the overtones are out beyond the limits 
of the channel, where they may clash with high tones 
and overtones from an adjacent-channel station. This 
misuse of the tone control, for the sake of quietness, 
results in exaggerated, dull, tubby bass reproduction 
which soon tires the listener. 

Today, there are 890-odd broadcasters operating on 
this “AM” or standard broadcast dial. Transmitter 
power has been stepped up from 500 watts to 5,000 
watts to 50,000 watts, and 500,000 watt transmitters 
have been tried and abandoned, at least temporarily. 
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Broadcasting stations across the.continent that used to 
be heard on five kilowatts are now drowned out using 
fifty kilowatts on even more sensitive receiving sets, in 
the general hash of interference caused by having too 
many stations or too few channels. The situation looked 
hopeless until FM came along. 


FM is Revolutionary 


Up to this point, all commercial broadcasting had 
been accomplished by “Amplitude Modulation.” The 
process of broadcasting consists of (1) generating a car- 
rier wave which will radiate from an antenna and can 
be used to transmit dots and dashes or speech or music 
and, (2) of super-imposing the program on that carrier 
wave in any suitable way. In Amplitude Modulation, 
the carrier wave is relatively fixed in frequency — held 
within close limits by a crystal control — but the pro- 
gram is made to vary the carrier power or amplitude. 

It has long been known that the program and the 
carrier could be mixed together in another way, keep- 
ing the power or amplitude of the carrier steady but 
causing the program to “swing” the carrier frequency. 
Looking for a means to eliminate static, Major Edwin 
H. Armstrong — inventor of the regenerative, super- 
regenerative and superheterodyne circuits, one or an- 
other of which is used in more than ninety per cent of 
all vacuum tube receivers — determined that static had 
the same form or character as an amplitude-modulated 
wave. He decided, therefore, that frequency-modulated 
transmissions would help to eliminate static; the static 
could be filtered out by some devise that would dis- 
criminate against amplitude-modulated waves (steady 
frequency, varying power) yet would pass frequency- 
modulated waves (swinging frequency, steady power). 

Starting from this premise, Major Armstrong devel- 
oped radically new receiver circuits which not only 
brought about virtual immunity to natural static and 
man-made static, while accomplishing transmissions 
which are almost breath-taking in their lifelike tone 
range and dynamic range, but also introduced two 
features brand new to radio. 

1. The possible elimination of most of the circuit 
noise or system noise due to vacuum tubes and other 
elements of the transmitter and receiver. In a properly 
designed FM receiver and system, the carrier hiss, 
hum and background noise is gone. The radio does not 
even sound “alive”; everything seems silent until the 
music plays. Of course the audio circuits at the trans- 
mitter and in your receiving set need be designed for 
quiet operations and the absence of hum. 

2. Possible elimination of interference between FM 
stations transmitting on the same channel. We use “‘pos- 
sible” advisedly in stating both of these features be- 
cause (a) the desired program must be received stronger 
than the unwanted interference, to keep control and 
(b) many so called FM radios are being manufactured 
which do not include all of Major Armstrong’s circuit 
developments to accomplish these features, and the 
system should not be judged on the basis of these 
incomplete sets. 

The future importance of sharing FM channels 


without interference has never been told. Yet it is, . 


undoubtedly, one of the chief reasons why the Federal 
Communications Commission gave its blessing to FM 
and, for the' first time, set up a whole new system of 
broadcasting channels: new superhighways for better 


‘service to those equipped to receive programs by FM. 


(Continued on page 43) 
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VITAMINS FOR VICTORY 


(Continued from page 30) 
quantities and avoids the large excesses of unneeded at o oe & ‘ \ ae 
compounds commonly obtained in the ordinary dietary. ~~ et eae es 
The materials in a daily ration cost less than five ite 48 oo ge Wels ii a, * on t 
cents; it is stable, ships easily, is bland in flavor, and, ie 4 =. \ Pg aad a y > * 
; : : Bo a 
according to those who have lived on it for four weeks, v x 


Ee - Ms a hd a ’ “~ 
it is not unpleasant to live on. - « $% . ‘a , TR 


* + ae 

The daily press seems to relish the thought that + OS we oe Awe sigh va’ 
eventually mankind will be nourished by capsules or eee RE Pr. “~~ . 
tablets. Though this might be a boon to bridge-playing ‘ee ne Ne 
wives, it is a figment of the imagination. Try as we may, vas + el ere te \ 
the daily food intake of the average person cannot be  _! P SS 2 ok \ 
reduced below a pound. In Table I we demonstrate ® “= _ ‘1 .~ si ARB. 
this by calculation. One would have to eat a large num- - Dey : ) ‘’ 





The synthesis of vitamins has made it possible to 
obtain good nutrition more cheaply. In Table II we 


oF P.. c ) s\4' 
present the result of a calculation of the cost of the ke as WE ti > a & eed 
important vitamins needed by an adult each day. These aN ue “en ae: eS) ‘ 
= represent what a food or pharmaceutical manu-  ~ 2% = oA *- aa ae 
acturer would pay for vitamins he might add to his <a <= PN _¥ mh *, os. 
product. It is evident that the enrichment of the cheap, pe 4 : eat ae eo 


_~ ' wt i \ 
ber of capsules or tablets to obtain his three meals a . Bs one MN ar ax \Y oe 
day — and it would certainly be uninteresting. x ee a ‘ a yt : 


staple foods which constitute almost the entire dietary 
of a large mass of the population would make it possible 
for them to purchase a good dietary at little, if any, 
increase above present cost. The public, in its folly, 
insists on eating refined foods, even though it knows 
that malnutrition is the necessary result. For trade 
reasons the food industries must cater to the palate of 











Merck & Co. 
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SAMSON CORDAGE WORKS 


the public. But it would seem that the manufacturers 
of refined foods should “enrich” their products with 
vitamins and minerals, until the finished product is 
equal to the unrefined product in nutritive value. A 
campaign is now underway to educate the public to 
demand enriched bread. It costs no more, tastes the 
same, and is a much better food than bread made from 
ordinary flour, approaching whole wheat bread in food 
value. 

Our research group is housed in four laboratories 
resembling chemical laboratories, except for the special 
instruments required in the research: fluorometers for 
the measurement of thiamine and riboflavin, spectro- 
photometers for estimating vitamin A, niacin, hemo- 
globin, etc., fermentometers for measuring thiamine and 
its intermediates, and so on. Muffle furnaces, balances, 
burettes, flasks, chemicals and all the equipment of the 
chemical laboratory are there as well. 

We have a vitally important fifth laboratory which 
houses a large group of white rats. In the few years of 
our activity we have employed over 27,000 white rats 
— employed because they too are an important band of 
research workers. Few people realize the importance of 
the part played by the rat in the phenomenal advance 
that has been made in nutritional science. Until the 
recent development of physical and chemicai instru- 
ments for measuring vitamins, the rat was our sole 
indicator. Spectrographic methods are remarkable in 
detecting small quantities of material, but not nearly 
as remarkable as a rachitic rat, for instance, who can 
detect for us as little as 0.0000002 grams of vitamin D 
in 40 grams of sample, with no false positives. We can- 
not easily eliminate the rat from a nutritional research 
laboratory for he is the final judge to tell us with cer- 
tainty that a compound is a vitamin. Only the rat can 
tell whether a compound is nutritionally useful, for 
there are no known chemical or physical methods which 
will inform us whether a substance can be absorbed 
from the intestine, and how much will be absorbed. 

One of the prime causes of war is lack of sufficient 
food to nourish a nation. If human beings were as 
docile as cattle it would be possible to feed mankind 
for less than twenty dollars per person yearly with food 
mixtures resembling cattle feed, highly nutritious but 
low in what is called palatability and zestfullness. Possi- 
bly a better solution of the problem of feeding the world 
lies in the use of simple food supplements rich in the 
critical vitamins, inexpensive and palatable. Such -s 
arations do not entail a change in food habits which are 
deep-rooted in the lives of the various races and allow 
a continuance of the dietaries already available to each 
community of people. After the war it will be our prob- 
lem to assist in the restoration of trodden, valiant 
nations, to rebuild the malnourished bodies of these 
peoples to buoyant health again. In this emergency, 
scientists must slight their research on constructive 
basic problems and apply their knowledge to the prob- 
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lems of the war and post-war period. The Nutritional 
Biochemistry Laboratories are taking an important 
part in this stupendous effort. 

TABLE I. CHEMISTRY OF NUTRITION 


(Daily requirement of an average person) Weight 
Grams 


Calories: Carbohydrate (160), fat (263)............ 423.00 
III os sins etc SRR ee wns os ese 36.94 
Valine (4.22) Methronine (2.53) 
Leucine (5.49) Histidine (2.11) 
Isolencine (3.80) Arginine (2.11) 
Phenylalanine (5.70) Lysine (6.33) 
Tryptophane (1.70) Threonine (2.95) 
inerals 


IG did ie wy 0.0 Coe tinh aE otkatma es oe vie 14.48 
Calcium (0.80) Magnesium (0.26) 
Phosphorus (0.80) Potassium (2.47) 
Iron (0.015) Sodium (5.17) 
Copper (0.0003) Chlorine (3.94) 
lodine (0.00013) _ Manganese (0.021) 
Sulfur (1.00) Zinc (0.000015) 
Cobalt (?) 
PMI ed os eG a co o50 1m Lk pk eS oe a 0.11 


Vitamin A (.000566) Vitamin B, (.006) 
Thiamin (.002) Ascorbic acid (.075) 
Riboflavin (.003) Vitamin D (.00001) 
Niacin (.020) Vitamin E (trace) 
Kantothenic acid (?) 
Total Minimal Food Intake.................... 474.53 


TABLE II. COST OF IMPORTANT VITAMINS 
REQUIRED BY AN ADULT DAILY 


Vitamin Daily Optimum Cost per day 

A 5000 I.U. 0.0012 
B, (thiamine) 2 mg. .0011 
B; (riboflavin) 3 mg. .0030 
Niacin 20 mg. .0008 
C (ascorbic acid) 75 mg. .0053 
D 400 1.U. -0001 

$0.0115 





Vitamin B, Merck & Co. 
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Return of 
the Carbon 
Age 


CARBON ... one of Nature’s oldest 
and most plentiful materials... is 
making possible some of industry’: 
newest achievemenis. 

In the chemical industry, massive 
black towers of carbon . . . erected in 
incredibly short periods of time 
speed the delivery of vital acids. The 
all-carbon electrostatic precipitator 
built of carbon from the bottom to th« 
top of the stack . .. is now an actuality 
Such towers can be erected in as little 


as a week’s time! Staunchly immun 
to corrosion and thermal shock, they 


should last indefinitely. 


Today . . . due to basic and ap. 
plied research into the proper 
ties of carbon and graphite 
it is possible to obtain these 
aT black, wonder-working materials 
in such a variety of forms 
blocks, bricks, beams, tubes, pipes, and fittings 
. even valves and pumps... that almost any 
size or shape of structure can be built fron 
them. For making tight joints, which give th: 
structure uniform properties throughout, sp¢ 
cial carbon- and graphite-base cements have 
been developed. 


Undisturbed by the torture of heat, 
carbon is also a “must” in the met 
allurgical industry. Carbon cannot 
be melted .. . will not soften . 

and has remarkable dimensional 
stability even at incandescent heat 
In addition, it will not flake off and 


hot metal will not stick to it. That 

is why it is ideal for such uses as 
molds, cores, and plugs . . . for the lining of 
furnaces .. . and for sampling-dippers. 


Because electric-furnace graphit: 
conducts heat even better than 
most metals, it is becoming in- 
creasingly important in the man- 
ufacture of heat exchangers for 
the processing of corrosiv: 


liquids and gases. 


These new uses for carbon and graphite 
added to the almost interminable list of use: 
that existed before . . . make this era trul) 
a carbon age. Your inquiries are cordially 
invited. 


The strides made in the development o/ 
structural carbon, and in the uses of other 
carbon and graphite products, are greatl) 
facilitated by the technical assistance of other 
Units of Union Carbide and Carbon Corpore- 
tion including The Linde Air Products Com- 
pany, Carbide and Carbon Chemicals Corpora- 
tion, Electro Metallurgical Company, Hayne: 
Stellite Company, and Union Carbide and 
Carbon Research Laboratories, Inc.— all 0! 
which collaborate with National Carbon Com- 
pany in research into the properties and ap- 
plications of carbon and graphite. 


NATIONAL CARBON COMPANY, INC. 


Unit of Union Carbide and Carbon Corporation 


30 East 42nd Street [gg New York, N.%. 


This all-carbon electrostatic precip- 
itator stands 55 feet, 2 inches high. 
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KNOWLEDGE IS POWER pitt ttt} 


@ At Babcock & Wilcox, knowledge is literally 
turned into power—more power from a ton of coal, 


a barrel of oil, a cubic foot of gas, and even a cord 
of wood. 


For B & W—the nation’s oldest and largest manu- 
facturer of steam boilers—now, as always, carries 
on the quest for new knowledge—in its labora- 
tories, in the field, in many leading universities. 

Wherever men design, construct or test steam- 
generating equipment, they rely on data, formulas, 
principles given to the world by B&W engineers. 


FREE 14-PAGE BOOKLET 


“The Design of W ater-Tube Boiler Units.” This 
liberally illustrated booklet discusses the factors 
involved in determining the proper type of 
steam-generating unit for any given service. A 
copy will be sent to you on request. 
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* FM — BROADCASTING’S SUPERHIGHWAY ” 
(Continued from page 38) 


FM’s advantages in tone range, freedom from static 
and absence of system noise have been relatively well 
explained to the public; and, undoubtedly, account for 
rapidly mounting AM-FM receiver sales. Many pur- 
chasers who were skeptical at the outset now report 
that they do most of their listening by FM and will 
do more, if not all their listening, when a greater variety 
of programs is available on the FM band. To make 
this easy for them, the leading AM-FM receiver man- 
ufacturers have developed automatic push button tun- 
ing attachments inet pushing a button marked for 
the call-letter “numbers” of an FM station automati- 
cally switches the range switch to FM, switches the 
audio system for high fidelity, and tunes in the wanted 
station all at the same time; whereas pushing a button 
marked with an AM station’s call letters automatically 
switches back to the AM band, to standard fidelity, 
and tunes in the station. 

To the question, however, ‘Why start a new broad- 
casting system now?”’, a thrilling answer could be told. 
This new FM broadcast band provides a complete new 
set of superhighways for better service without traffic 
congestion. Then, when much of the present traffic 
has been shifted to FM, the opportunity may present 
itself to rebuild radio’s original AM highways so as to 
give better service to all listeners, AM or FM. 

This is a long-time program, no doubt too far-fetched 
for explanation to the general public at this time. The 
initial step of setting up new stations to use the new 
highways te met with unforeseeable impediments hav- 






ing nothing to do with FM versus AM. These include 
(a) the war, calling for strict husbanding of scarce mate- 
rials, (6) the Government’s questioning newspaper 
ownership of broadcasting stations, AM or FM, (c) 
anti-trust “monopoly” action against the major broad- 
pranaa network chains and (d) the recent controversy 
over the right to use ASCAP copyrighted music. Any 
one of these deterrents, though temporary, might be 
expected to discourage broadcasters from investing in 
new transmitters. 

One by one, FM stations continue to take to the 
air, however, and the sales of receiving sets show a 
growing trend toward AM-FM models. Owners of 
these receivers are the cream of the crop of listeners, 
those with the best purchasing power. They have made 
a larger investment for the privilege of listening on FM. 
AM-FM sets will always cost more than straight AM 
radios; they include everything that the AM set has 

lus many more parts. The main difference in cost, 
owever, goes into a loud speaker and audio system 
capable of doing justice to FM — for better repro- 
duction than is needed or practical for most listeners 
today on the AM dial, due to its static and over- 
crowded traffic conditions. 

It is not surprising that the general public is willing 
to spend considerably more for an AM-FM set. In 
many parts of this country clear, full-toned, night-time 
reception of even one AM program is impossible 
under all weather conditions, and if you cannot get one 
program clearly your set is (Continued on page 45) 
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The heat treatment that 
contradicted itself 


How Westinghouse Engineers straightened out a paradox in steel 


ETALLURGISTS have been heat- 
treating steel for 2,500 years. They’ve 
taken steel parts, subjected them to heat, 
cooled them quickly by quenching them 
in water, oil, or gas, and so hardened them. 
But the heat treatment contradicted 
itself. 

For while they were heat-treating the 
steel to harden it . . . they also softened it. 
As the steel was being heat-treated, oxy- 
gen combined with the surface carbon, 
decarburized and softened the surface. 


Naturally, metallurgists had to remove 
this softened surface. They had to pickle, 
grind, or machine the surface— processes 





This photomicrographof This photomicrograph 
SAE-6150 Spring Steel of SAE-6150 Spring 
shows .005" decarburi- Steel shows no decar- 
zation with ordinary burization with Endo- 
scale-free atmosphere. gas atmosphere. 


which not only wasted time and cost 
money but also accounted for a whole lot 
of inefficiency. 


The dimensions of many steel parts, 
especially dies, have to be accurate to a 
few thousandths of an inch. So, metallur- 
gists had to make the steel parts larger to 
start with, just enough larger so that 
they’d be the right size after the softened 
surface had been removed. And that left 
room for plenty of mistakes. 
>» Something, Westinghouse engineers de- 
cided, should be done to get rid of all this 
heat-treating trouble. 

They figured the thing to do was to 
find a way to keep carbon-hungry oxygen 
from getting at the steel surface. And 
that was the thing they did. 

First, they settled on using an electric 
furnace since it would give them accurate 


AA 


temperature control and entirely elimi- 
nate gas fumes. Then, they created a 
special atmosphere for the furnace. They 
heated ammonia (NH3) in the presence 
of a catalyst and separated it into its 
component parts, nitrogen and hydrogen. 
The nitrogen is inert and won’t combine 
with anything. The hydrogen, in the ab- 
sence of oxygen and water vapor, also 
refuses to have anything to do with the 
carbon. 

In this special atmosphere, which West- 
inghouse engineers called Ammogas, steel 
parts could be treated with electric heat 
and ... no softening of the outer surface 
took place, no time-wasting, inefficient 
finishing had to be done. The dies and 
other steel parts came out of their heat 
treatment bright, shiny, all ready to use. 


>» The Ammogas furnace that Westing- 
house engineers created took care of the 
heat-treating of costly parts like dies, 
which can be gas-hardened and are not 
produced in great quantities. But Am- 
mogas is expensive—too expensive for 





Here is an Ammogas Furnace. 


the ordinary heat-treating of thousands 
of machine parts. And it is not suitable 
for heat-treatments requiring high tem- 
peratures. 

So Westinghouse engineers developed 
Endogas—a special atmosphere which 
would do large-quantity, high-tempera- 


ture heat-treating jobs, and do them at 
low cost. They heated ordinary gas (nat- 
ural or manufactured city gas is all right) 
and, by a special but inexpensive process, 
changed it into a gas rich in hydrogen and 
carbon monoxide and containing a little 
water vapor and carbon dioxide. 


Endogas doesn’t do its work by avoid- 
ing all decarburizing agents, carbon diox- 
ide and water vapor; it overpowers them 
by the inclusion of agents like carbon 
monoxide and methane that work in the 
opposite direction. 

In effect, Endogas maintains a balance 
between carburizing and decarburizing 
forces. This balance can be so closely 
controlled that it is even possible to add 


3H,T + N,f 





A diagram of the Ammogas furnace. 


carbon to the steel that’s being heat- 
treated. 


Today, the Ammogas and Endogas 
furnaces are hard at work heat-treating 
dies, castings, airplane parts, steel parts 
of all kinds, helping to turn them out 
faster and better—saving industry time, 
money, and mistakes—speeding crucial 
war production. 


* * * 


There is one reason why Westinghouse was 
able to create controlled atmosphere fur- 
naces and lick decarburization. It is because 
Westinghouse is an engineer’s company. 

There are 3,500 engineers in Westing- 
house . . . in service, in sales, in design, in 
research, in management, in every branch of 
the business. Engineers hold key positions 
in each of the 17 Divisions of the Westing- 
house Company. 


Engineers determine our ability to find 
better ways to get jobs done. Engineers 
direct the creation and manufacture of our 
products. Upon engineers our success de- 
pends. 

Behind our training and our encourage- 
ment of individual effort, there is a definite 
purpose. Behind our organization set-up of 
many divisions, which are like small com- 
panies within a company, there is a definite 
purpose. That purpose is to develop young 
engineers like you into the kind of engineers 
who will take good care of our future. 


Westinghouse © 


“An Engineer's Company,” Westinghouse Electric & Manufacturing Co., Pittsburgh, Pa. 


Copr. 1942, Westinghouse Electric & Manufacturing Co. 
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SAGINAW MICHIGAN NE W YOR 


TAPES - RULES . PRECISION TOOLS 






To" REEP EM FLYING” 


“Greenfield” Taps, Dies and Gages are help- 
ing to build practically every plane and engine 
used by our Army and Navy. 

70 years of practical experience enable these 
tools to meet Uncle Sam’s most rigid require- 
ments. That experience is one reason why 
skilled workers and production men always 
have confidence in “Greenfield” tools. 


GREENFIELD TAP AND DIE CORPORATION 
GREENFIELD, MASS., U. S. A. 


OVO GREENFIELD 


TAPS DIES . GAGES . TWISTORILLS - REAMERS - SCREW PLATES . PPE TOOLS 








« FM — BROADCASTING’S SUPERHIGHWAY ” 
(Continued from page 43) 


not worth much. But FM offers reliable day or night 
reception virtually immune from static, system noise 
and station interference, and with an amazing fidelity 
that makes a real investment for best tone quality 
worthwhile. 

Well over a hundred stations are trying to get on 
the air with FM, some thirty or more of them operating 
at the present time. For purely economic reasons, most 
of the i“ power or local stations now broadcasting on 
the standard AM band should sooner or later be tempted 
to switch to FM. The initial cost is not great. They 
would save on operating expenses for tubes, for current 
and man-power, since it is not necessary to monitor an 
FM transmitter to keep it from overloading on peaks; 
it always transmits at rated power regardless of the 
volume of the program. 

The FM broadcaster has a better proposition to 
offer to advertisers. He is licensed to cover a definite 
area, based on a marketing center and he guarantees 
to deliver a usable signal to that same potential audi- 
ence day or night. He is protected from interference of 
other stations in that area. His audience has adequate 
purchasing power. He keeps their interest with good 
programs delivered with amazingly lifelike fidelity. 

his protection against interference from other sta- 
tions is achieved by the special circuits in Armstrong- 
licensed FM receiving sets. With this feature, though 
two FM stations or an FM station and an AM program 
(or amplitude-modulated static) might be coming into 
the receiver at the same dial position at the same time, 
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the strongest FM signal gets the green light and all 
other programs or noises are blacked out so that only 
one program is heard at a time. 

As proof of this, two FM stations were tuned to 
the same frequency some seventeen miles apart, each 
with a different program so one could be told from the 
other. Experiments with a receiving set mounted in a 
truck showed that control would switch from one sta- 
tion to the other while traversing a small “no man’s 
land” or cross-over point between them so that only 
one program could be heard at a time. Listeners in the 
licensed service area of each station would hear that 
station alone, the interference from the other trans- 
mitter being blacked out in his receiving set before 
reaching the loud speaker. 

On a smaller es experiments of this type were also 
conducted in the same room at an A.I.E.E. convention 
at Swampscott, Mass. Two little transmitters were 
operated diagonally across the room with a receiving 
set between and it was shown how one transmitter 
could take control away from the other or vice versa. 
This means that on FM — broadcasting’s new super- 
highways — 100,000 or more broadcasting stations 
could be scattered across the country, each serving its 
own licensed service area without interference. The 
channels used in New York City could again be assigned 
to stations in Newark, and listeners in New York would 
hear New York while New Jersey listeners would hear 
Newark. The forty channels assigned to this new FM 
band are wide enough to handle ail audible sounds and 
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still transmit a facsimile picture on the same carrier 
at super-audible frequencies. An unused traffic island 
or guard band is left between adjacent channels so that 
(while it has not been established for certain that all 
forty channels can be used in the same community) 
every other channel can be used, allowing for a greater 
number of local stations than the present AM dial. 

FM’s one limitation is distance. Located in the 
ultra high frequency band, FM transmissions are reli- 
able to about twice the optical horizon and reasonably 
good to four horizons, This allows for coverage of a 
large region where the transmitter can be located on a 
mountain top. Two FM stations in New England, for 
example, include six per cent more people in their reli- 
able service range than all fifty-two standard AM broad- 
cast stations in New England can count in their “‘pri- 
mary” coverage. AM stations have a large secondary 
coverage of distant listeners, however, especially at 
night, which FM stations cannot reach. Thus, FM 
would seem to offer the best highway for local coverage 
while AM is capable of regional or transcontinental 
service. 

How. can FM bring about improved reception on 
the AM band? We have all experienced occasions when 
a new superhighway was constructed to replace an old 
automobile road, then the old rgad could be rebuilt to 
carry additional traffic by an alternate route. 

Some of us look forward to the day when perhaps 
eight hundred of the ween eight hundred and ninety 
AM stations will voluntarily shift to the FM band, 
giving improved local service. That would clear the 
AM dial so that it could be reassigned with wider chan- 
nels, each cleared for one high powered station to cover 
the rural areas and long distances. These cleared- 
channel AM stations would not have FM’s immunity 
to static, but they would, through reallocation of wider 
channels, be able to transmit high fidelity programs 
without interference. 

Perhaps the FM dial will come to be known as the 
“Local” aahry the AM dial as the “National” band, 
while the short wave is, of course, the “International” 
band. Thus, all listeners would enjoy better, quieter 
reception on new radio highways, especially those who 
listen on the new AM-FM sets. 





LIGHT VS. SABOTEURS 


(Continued from page 34) 


3. Aid the guard and hinder the intruder by: 

(a) Lighting the approach areas and not the build- 
ing or apparatus to be protected. 

(b) Utilizing glare in such a manner that the guards 
can see any would-be intruders without being seen 
themselves. 

(c) Providing a high ratio of vertical to horizontal 
illumination in boundary areas making it easy for the 
guard to see an intruder, but difficult for the intruder 
to move rapidly over unfamiliar ground. 

4. Provide complete reliability by: 

(a) Using equipment that offers maximum resist- 
ance to weathering, corrosion or mechanical damage. 

(b) Designing the system so failure of a single unit 
will not leave a dark vulnerable spot. Dual coverage 
or overlapping is the solution. 

(c) Arranging power supply, wiring and control for 
complete reliability. Underground wiring or an over- 
head system with a loop circuit is recommended. Switch- 
ing should be arranged so that the system can be turned 
on at several stations but only one carefully guarded 
master station where it can be turned off. 
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All manufacturing plants making essential war 
materials have or should have a fence of one kind or 
another around their property. The fence line and the 
area 25 feet inside to 50 feet or more outside is consid- 
ered as a barrier to any would-be intruder and is the 
first and most important area that should be properly 
lighted. In the event there are some unfenced bound- 
aries a 100-foot minimum “light barrier” must ‘be 
provided. 

When buildings or property are located on or face 
waterfronts, the shore line and the surface of the water 
100 feet or more from the shore should be lighted. 

Fence lines, unfortunately, have a gate or gates and 
it is these points that are especially vulnerable and hard 
to protect. For this reason they need the conventional 
fence lighting supplemented by additional lighting 
which decreases their vulnerability to possible attack. 

Siding entrances and loading docks are even more 
vital areas and should be closely guarded as well as 
lighted. Any outdoor material storage areas or shrub- 
bery located on or near the boundary are also important 
and provide excellent areas for the saboteur to lurk in 
without being seen. Steep earth banks and dead-end 
streets also must be considered as potential entrance 
points and should be adequately lighted. 


Vulnerable Apparatus and Buildings 


The following list of me age and vital equipment 
and buildings are essential for operation of the plant 
and must be carefully guarded: 


1. Substation or powerhouse. 

2. Pump house or feed water apparatus. 

3. Outdoor conveyors and interbuilding skid or 
truck ways. 

4. Explosive and fuel storage. 

5. Water towers. 

6. Railway trestles. 

7. Craneways. 


These areas must remain in darkness and be sur- 
rounded by a protective wall of light rather than be 
lighted themselves. 


Building a Wall of Light 


Protective fencing around a property can be twice 
as effective in achieving its purpose of keeping out 
intruders if it is properly lighted and patrolled. For 
then, the saboteur not only has to cross the fence itself, 
but also a blinding, glaring wall of light that will make 
him readily visible to the patrolling guards inside. 

Fences can be effectively lighted by three commonly 
used methods, as shown in the sketches by (1) flood- 
lights, by (2) street lights and by (3) fresnel units. 
Floodlights are used for relatively long straight fence 
lines on flat terrain where there is no objection to spill 
light on adjacent property. If navigable waterways, 
railroads or highways bound the property, glare must 
be avoided and consequently asymmetric street light- 
ing units are usually employed. In the event that 
guards patrol along or just inside the fence line, there 
is an advantage in pointing all the floodlights in the 
direction of the guard's route, otherwise two floodlights 
pointed in opposite directions on each pole will gener- 
ally prove more satisfactory. 

For one-way floodlighting a 1,000 or 1,500 watt 
narrow beam floodlight should be mounted on a 25 to 
30 foot pole spaced from 300 to 400 feet apart. The 
poles may be placed five to 10 feet inside the fence 
unless a solid board fence requires that the pole be 
erected on the fence line to avoid cut-off shadows. 


(Continued on page 48) 
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Student engineers of 


today will have a terrific responsibility in the future; for 
upon their shoulders to a very great extent will fall the 


responsibility of developing new and better machines of 
all kinds to help in the reconstruction of the economic 


fabric of the nation. 
A thorough knowledge of Timken Tapered Roller Bearings 


will be a valuable asset to every young engineer starting 
out on his career during the next two or three years— 


probably the most critical period our country has ever 
had to face. 
Begin to acquire this knowledge now; write for a free copy 


of the Timken Reference Manual. Then you will be in posi- 
tion to master any bearing problem that may ever come 


up—no matter what combination of requirements it may 
involve; friction elimination; radial, thrust and combined 


load capacity; preservation of alignment of moving parts. 


Send for your copy of the Timken Reference Manual 
today. Mention the name of your school when writing. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 


< TIMKEN 


U.S. PA 


TAPERED ROLLER BEARINGS 
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LIGHT VS. SABOTEURS 


(Continued from page 46) 


For two-way floodlighting two 1,000 watt narrow or 
medium beam floodlights should be spaced 400 feet 
apart or 500 watt floodlights at 300 spacing. It is 
advisable to mount them on 25 to 30 foot poles and to 
point them slightly outward to provide ample coverage 
of from 10 to 15 feet inside and 40 feet outside the 
boundary line. As in one-way floodlighting, the poles 
should be placed along the fence line if the fence is 
solid and five to 10 feet inside if the fence is open wire 
mesh. 

Another method that provides effective lighting for 
boundaries consists of placing 500 or 1,000 watt hori- 
zontal spread-beam floodlights in groups of two at a 
height of 20 to 30 feet above the ground and from 50 
to 80 feet inside the fence. Spacing will vary from 100 
to 175 feet depending upon the distribution of the beam 
selected and the nature of the terrain. Directed at the 
boundary, this creates a tremendous glare condition 
that makes it practically unpossible for would-be sabo- 
teurs to see into the property. 

Street lights are especially useful where glare is 
undesirable. Asymmetric luminaires should be mounted 
on 25 foot poles placed 10 to 15 feet inside the fence, 
with the units supported by four foot brackets extend- 
ing toward the boundary. If 10,000 lumen lamps are 
used, the poles should be spaced about 175 feet apart. 

Fresnel units have recently been introduced and 
are especially designed for protective lighting where a 
wide horizontal and narrow vertical spread is required. 
This unit has a horizontal spread of 175 degrees and a 
vertical spread of only 18 degrees. On account of their 
wide horizontal spread they should be spaced at 125 
foot intervals which will provide for sufficient over- 


lapping of the beams. 


Yards Also Require Protection 


If complete protection is to be obtained, the area 
inside the boundary ‘‘wall of light” must also be con- 
sidered. Medium and wide beam floodlights from 200 
to 1,000 watt, depending upon the area to be covered, 
should be installed on poles or adjacent buildings. 
Important areas should be covered by at least two 
floodlights so the area is not left in complete darkness in 
case lia emergency. Shrubbery, trees, material stor- 
age, and entranceways to buildings all make excellent 
hiding places and should be well lighted. In contrast 
to these areas the following vitally important and stra- 
tegic areas such as substations, oil fuel and explosive 
storage, feedwater apparatus and power houses should 
be kept in darkness and only the surrounding areas 
lighted. This method has proved more effective than 
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any other in actually keeping saboteurs away from vul- 
nerable apparatus. 


Remote Areas and Unauthorized Entrances 


There are various areas that do not fall into any 
of the previously described groups and consequently 
must be treated separately. 

Waterfronts and docks require special consideration 
as they are favorite approaches of the saboteur. If part 
of the boundary line is a waterfront, the lighting problem 
is to avoid shadows and glare that would favor the 
saboteur by making detection almost impossible. One 
method that is very effective consists of placing hori- 
zontal spread-beam floodlights or fresnel units in groups 
of two above 25 feet above the ground and from 50 to 
80 feet inside the boundary or from the water edge. A 
sea wall or high bank will cast an appreciable shadow 
along the shore and consequently another method will 
have to be used. This method consists of mounting 
wide beam floodlights on 30 foot poles placed within 
10 feet of the seawall or bank. Directed perpendicular 
to the direction of river traffic these units will provide 
adequate coverage 50 or more feet from shore with rela- 
tively no glare to navigation. 

Authorized entrances include gates, and building 
entrances where persons may enter at night and watch- 
men are in attendance. Sufficient light should be pro- 
vided to permit quick recognition of persons within 50 
feet or more in any direction from the gate. The method 
of lighting as described for fences applies also to 
entrances. 

Unauthorized entrances include locked gates, siding 
entrances, groups of trees or shrubbery near fence lines, 
storage areas or any points that are not considered as 
recognized or approved entrance points. Here, again, 
the fence lighting system includes these areas and the 
method of lighting is essentially the same. 

As an emergency precaution, a remote-controlled 
searchlight should be mounted on top of the guard house 
or some high building to permit complete coverage of 
all vital areas and fence lines. Also, an adequate quan- 
tity of portable floodlights should also be kept in reserve 
to substitute for damaged equipment. 


Wiring 
Power supply and control circuits must be arranged 
for complete reliability by giving careful attention to 
protection of the wiring. Power must be —— from 
the most reliable source available, and all of the instal- 


lations should be equipped with automatic switchover 
to an emergency source in the event of failure. 
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Piles of materials provide excellent hiding places and must be illuminated ' Westinghouse 
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What does it take to smooth 
a Warbird's Feathers ? 


A wingspread of 212 feet 
...every inch preened 
sleek as satin! The per-— 
fect smoothness of the 
metal sheathing on Amer— 
ican warbirds like the 
B-19, world’s mightiest 
bomber, isn’t there for 
looks. It’s essential to 
top performance. How do 
they get the flawless 
sheets of metal used to 
make airplanes? They’re 
rolled out by the ton by 
giant steel rolls. And 
keeping the surfaces of 
these rolls ground to 
almost perfect accuracy 
and finish is another 

of the vital contribu-— 
tions of Carborundum— 
made wheels to America’s 
defense. 


Thousands of other products for defense and 
for normal needs are made by the rolling 
process. Plate glass for your car, steel 
rails, plastics, tin plate and paper are 
only a few. And since their surfaces can be 
only as perfect as the faces of the rolls 
that roll them, finish is highly importejiit. 
Today, surface quality of rolls can be main-— 
tained to within a few millionths of an 
inch by the use of Carborundum—made grinding 
wheels. 


The same skill and experience that have helped 
develop modern roll grinding technique will be 
at your disposal in any industry with which 

you may become associated. Whatever the use of 
grinding wheels or coated abrasives, Carborundum 
engineers are ready at all times to advise and 
help. The Carborundum Company, Niagara Falls, 
New York. 


ORUNDUM 


neo. vt. BRAND PAT Or 


PRODUCTS 


Carborundum and Aloxite are registered trade-marks of 
and indicate manufacture by The Carborundum Company. 



























BLACKOUT WATCHMAN 


HE problem of maintaining a night light in his place 


of business and at the same time complying with 
blackout regulations was solved by a Schenectady machine- 
shop owner by means of a G-E photo tube, or “electric 
eye.” Rules required that all lights be extinguished within 
five minutes of an air-raid warning. That meant either 
hiring a watchman or turning out all lights at closing 


time. 


The first night that the lights were turned out, the 
shop was broken into. So the owner, Andrew Tessier, put 
the “electric eye” to work. He installed the tube in an 
upstairs window, pointing at the nearest street light. 
When, during a practice blackout or raid warning, the 
street light is extinguished, the tube immediately turns 
out all lights in the shop. When the street lights go on 
again, so do the night lights. The “eye”’ provides a watch- 
man who doesn’t go to sleep on his job, and whose total 


cost is about two weeks’ pay for an actual watchman. 
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MOLECULES MARCH! 


ITH the increasing use of plastics and of artificial 
silk and rubber in defense activities, the structural 


qualities of the molecules that make up these materials is 


GE Campus News 


all-important to the scientists who are doing the research 
work. 

Dr. Raymond .M. Fuoss, of the General Electric Re- 
search Laboratory, in Schenectady, has found that some 
molecules wiggle like worms when an alternating electric 
field is applied to them. Such molecules are electrically 
lopsided, and when in an electric field they tend to line up, 
just as compass needles line up with the magnetic field of 
the earth. 


From this tendency of the molecules to move to and fro 
in an electric field, scientists are able to determine how 
the various molecules are built. With this information, 
new molecules can be designed to meet specific needs. Since 
artificial silk and rubber and many plastics are composed 
of these worm-like molecules which react in an electrical 
field, materials of a wide variety of properties may be 


expected as a result of these researches. 
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NOT FOR WILLIE— 


HE General Electric Company is proud of the variety 

of services it renders its customers. Nevertheless, 
company officials were surprised by one recent request 
from a woman who had seen a G-F. advertisement in a 
magazine. 


The illustration in the advertisement contained a 
picture of a young boy. The woman also had a boy, and 


her boy looked very much like the boy in the photograph. 


Mother and son had only recently moved to New 
York. Since then, she had taken her son to a number of 
different barbers, but none of them had produced a 
haircut that suited her. And so, in desperation, she wrote 
to General Electric to find where the boy in the adver- 
tisement had his hair cut. It was just the type of cut she 


had vainly tried to get. 


GENERAL % ELECTRIC 


953-34-211 


fot] > 
The. Murray Hunting Company 


Kendall Square, (ambrudge 
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